Presynaptic inhibition by clonidine of neurotransmitter amino acid release in various brain regions.
The release of endogenous aspartic acid (Asp), glutamic acid (Glu) and gamma-aminobutyric acid (GABA) was investigated in synaptosomes prepared from various regions of the rat brain. The basal release of Asp, Glu and GABA from various regions was 12-35, 24-107 and 15-43 pmol/min per mg protein, respectively. Exposure to a depolarizing concentration of KCl (30 mM) resulted in 1.7 to 3.6-fold increases in Asp, Glu and GABA release. When clonidine (10(-4) M) was added to the perfusion medium, the K(+)-evoked overflow of both Asp and Glu was inhibited by 50-90% in the anterior cortex, thalamus and hypothalamus. Clonidine inhibited the K(+)-evoked Glu overflow by 30-40% in the posterior cortex and hippocampus. No significant effects were observed in the other brain regions (olfactory bulb, striatum, midbrain, cerebellum, pons, medulla oblongata). The inhibitory effects of clonidine were counteracted by an alpha 2-adrenoceptor antagonist, rauwolscine. The data suggest that the basal and K(+)-evoked release of Asp, Glu and GABA from nerve terminals is different in rat brain regions and that the presynaptic alpha 2-adrenoceptors which regulate the release of excitatory amino acids are mainly distributed in the anterior cerebral cortex, thalamus and hypothalamus of the rat brain.